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(54) DEVICE AND METHOD FOR MAGNIFYING AND 
REDUCING RECTANGULAR PICTURE 

(57) Abstract: 

PURPOSE: To attain magnified/reduced transfer without 
specifying a magnification value and to remove overhead 
relating to the specification of the magnification value at 
an accurate magnification value. 

CONSTITUTION: After presetting DDA items or the like 
(102 to 104), the DDA operation of REG is executed (109 
to 111), and when the carry of the REG is generated 
(112), the carry is used as an enable signal ENB. A 
reading address counter in a source side frame memory 
at the time of magnified transfer and a writing address 
counter in a destination side frame memory at the time of 
reduced transfer are respectively controlled by the enable 
signal ENB. 

COPYRIGHT: (C)1994,JPO&Japio 



xn 

L. 5 



1 1 L 



KL^-L 
MO-g <a-L >| ] 

i— -L 

P(«-L J10 9 



10 s 




15:57:41 



(19)0:!*^a4§i^;T (J P) 



02) ^ II # 1^ ^ « (A) 



i^ll¥6-266834 

Q'm&mB 6 ¥0994) 9 ^22 B 



(SOlntCl.'* 






F I 




G 0 6 F 15/66 


3 5 5 D 


8420-5L 






15/64 


4 5 0 E 


7631 -5 L 






G 0 9 G 5/36 




8121 -5G 






H 0 4 N 1/393 




4226-5C 














mmmo^SiS OL (:^13H) 




^®¥5 -51786 




(7i)aigiA 


000004330 












(22)aiSB 


5 ^(1993)3^123 




m^ME-fsmrmm 5 ts i # i ^ 




















- > ■ 1 ■■■ -»jr» tlfr»— t— — I-- ■»xtf -'-X^ ~f — — 1 — 1 — 1 1 -ttv -t g 1 — > 1 - 






















(54) mmo^^m 











(57) i^m] 

mm vDAm7€^^yv±^yhi.tc±x- (102 

— 10 4) . REG{;ioV^TDDASjf^^lltTb (10 
9-111) . REGcO^^^y (1 1 

2) :iti.^-r^-://i-ft-^ENBi: LT^fflr^o lt£:^ 

l>v^<lr, vfiIJ:7u 




map Das 

NCOUNTBR'orU-feT h 



RBO I STBROry ^ 



C STOP ^ 

1 9 8, 



|RBO*-BBO + PP||RBq-RBQ+MC| D D AOttfT 

a*-i I BHB<»ae 




1 



(2) it#M^6-2 6 6 8 3 4 

2 

^fr-rsr i:(c:J:^:i. W^U^^T h^u:^:tJ^>^<Df\-Wc 
20 [ft*:® 4] y--x^lij:7i/— i^7«^y JitCT^^— ^ i: U 

v^ra^^^-r^ J: 5^ y--;^{ftij:7i^— Ap^^y 
50 p^^y-^cos^iA^r Kt->^^tf^{^j:«?^^^^^s 



3 

[fS*JS7] y-;^{iy:7ix-A7^^y_h(;iT'-^ t u 



(3) <^mW-e- 2 6 6 8 3 4 

4 

[0001] 

n ^y^mmm^:i^\^^xmmmm^tj::Km4^^^hmm:R 

10 [0002] 

mi-^. ii^. m^'r-<^mm^^^^y hmm^th^yl— 
(i. yU—M.;^^V±(Dy'—^lCft^CXm^^'^^o y 

I/— ^y diii^y^— fe^v^f*:7i— 
A;^^y ^y- KXf*^-r hr^-fe;=^i~^l^ic:t*. xy 

¥E-bT% XT Kl/>^^JiHiS^-f y XT 
[0 0 0 3] r(7)<fc 

/cC^-^. y—:^myu—M.?^^v:^^ibmmv'—^^m^ 
#y i/— ^T^^y-^coT^-fe^tc^-ST Ki^;^^ 

30 [0 0 0 4] |ii6{ct^. yu—M^?^^])ti^xy—:^m 

mt^^^tL-siHissfi, y— ^Mv^i— i^-?^^y 2 7<7)y 

— KTKl/:^ (XRA, YRA) ^U^t^^ ^y'^ 

3 Vffjv^l/— Ap<^y 2 8<^y-f hT Kl/;=^ (XWA, 

YWA) y— ;:^{aiJ>'U— i^;^^y 2 7;^>^ 

coy — K<t7^-r ^^-T^-r-^— ^3 viiyp^u—i^T^^y 2 8 

40 ^y 2 s^mm-r^^^xh^o 

[0 0 0 5] y— ;:^{aij:y ^7«^y 2 7(^y — FT K 

u:^ (XRA, YRA) (i. ^iX^tl. XV — VTVU 

y^^^^y^ 2 3^u?Yy — FT Fi/:^;^ ^y^^^ 2 4(c:J: 
oT^J^ScSti^o y^^;=^-7">r^ — v^a >fi'J:7l/— 

J^;^^y 2 809^^ hT Fl/^^ (XWA, YWA) n.^ 
X^-f hT Fi-:^;^[>>'^ 2 5^t^Y^-r h 
T Fu:^:;^;!>v^ 2 atiictoT^jStJc^tv^o v^TtvcQT 
Fx^^;^^7V>^ 2 3 — 2 6 t>-<^--://u5ffi^^^Lrv> 

50 — ^2 lXti2 2;6^p3tt^^n-2>'r^ 



5 

[0 0 0 61 J: ='>'h^ — 9 2 1RXJ^2 

i^oT. m^\t]) -h^T 2 3RXJ^2 

4 ^-://wt^E N B \:ix^f\-mmi'fw^'^xm±m 
mT\^^< ^t{cx^ ^ y—:^myi^—j^^^v 2 7 (D 

y — FTKl/^^^ (XRA, YRA) ://Wt-^ 
ENB;^|5::^->•bTV^^ (ENB=1) 0#^i;i*5V^T(^^ 

/Wg-^ENB^5;^>^bTV^-5 (ENB = 0) B#^J^^Q^/^ 

{t-^ENBicJ:^ti'^lbfmnr/^ibSiJ^T{-*5< ^i: 

^>rhrKu-;^ (xwa, ywa) ^^^--fMn^- 

ENB;ii5;^>'bTV^-5B#>^tc:JoV^T<^);^^{t: (--T y 

;r:7LTV^^ (ENB = o) B#^(r:joV^rtiii[fuc9M/is 
[0 0 0 7] m^\ty—>^my\^—J^?^^v 2 7 jio^ 

T Vu:^:fy^i^^ 2 3RX)^2 4\:im"i^l^xy—:^m:7\^ 
— jU;^^y 2 7(^y — FT Ki/;^ (xra, yra) ^ 

^4^^5o «^J^t^^^-->^VHf-^ENB;5S0. 0. 

1. 0. 0. x-"t\^^^^^\^mtL^x\^^<m^. 

tf^ffiT'fc^y — FT Kl^;^JiO. O. 1. 1. 1. 2 

T^V^T^^^— v-a >'ifty:7 V— J^^^y 2 Bco^^f 

hTFl/;^ (XWA, YWA) ti^Jx.t^O. 1. 2, 
3. 4. 5--^V^5 J:5(-'Mbi-^o i^^oT. y-FT 
Fu;=^0, O, 1. 1, 1, 2-"(:07^— (DATA) 

/i^^-Y hr Fi--;^©. 1. 2. 3. 4. 5-{;itei^*&^ 
^tb^r irtd/^So ::coj:5(-s ^— ://Wf -^ENB 
^5;d-^Lrv^-5»ir^^^*3V^Ty- FT Fi/;^^fi«^^ 

(i-/cet>-^S[mf(7)fiS^f^t:ffi^^^) ^-^^r<bi^J: 
y 2 7±(D^?^[ii^^^^;^-7'^^-v'3 vftijy A 

p^^y 2 B\z.m^h^'^'t^m^\^\t. Y^-://Ht^E 

NB^^^ hr FU^;^7^7>^i5' 2 5S:U^2 et^^^LT 
-7^^;5;-7^^;^ — v-a y 2 8C9^>< hT 

Fl/;^ (XWA, YWA) ^^^^"^^—^X^ y — F 

r Fu;^:^;!^^^ 2 3Rxy^2 A\c^mfm^m\'^^'mi 
^^xy— AT^^y 2 7 coy — ft Fi^;^ 

(XRA, YRA) J:V\ 

[000 8] y— >^{|iJ:7i^— ^;>^^y 2 7 



(4) i|#^^6-2 6 6 8 3 4 

6 

SJ^t^ct i9^m"et I^7(c:(i=iVFp — y 2 iXf^ 
2 2 i LTfflV^^t-5[HIS§^D1j^^^;^^ 13 8 (^t^^cOtbft*?:^ 

[0 0 0 9] l^7{c::^^ti.^lHlKti. y— ;^fi!j:7i/— A 
10 [0 0 10] :i(Dm(omm^. ^mti^i^^ s i . 

iy^3i\^^ mMmm.(D^mmi^f)^nt\.x':f')^^yY 

V^^o IEl7(7)[HlS§^X{aiJ<D:3>'hn— ^2 1 <b bTffi^/^ 
S«'g'l;it*;^WBL^ bT-^(^XiitT?fe5XL^. Y{|lJ 
20 ODn:/ h ^ 2 2^ \^Xm^^^^'^\^\^^<DY 
^YL^. 3 1 {r:7^y i?-/ h-r^o 

[O 0 1 1 ] ;^;^>V>5^ 3 2(i. -Y-^— ^/Ht-^ENB^5 

/Wt-^ENB;^!^ 1 . ■f?fet3^;<^>'-r^^. ;^T^>'^3 2 
(i^yr^tvS (CLEAR) o 
[0 0 12] ^m^3 3fi. ^^f&^{itD^;^^/:/^3 
2 c^tf^^it C O U N T ^It^ b-ifi: LT V ^ ^^-g^t^l-r ^ 

-://Hf-^ENB^ 1 ti-s. '^mimmmT>\^mrmm. 

^-r^o I3 7t^^$H^[H]SS^=iVht3 — y 2 1 irUT 
fflV^-5:!©^X^^tXD;65^ =1 V h n — ^ 2 2 <!: LTfflV^^ 

[0 0 13] m7K7r^^t^^^^^:^:yVx2^y 2 XR 

xj2 2t x.xm^^xmimn^mm^nffir^m'^. 

Fn — y 2 1S:U^2 2J*, ^^^(DT Y ^ 2 

3St/2 5;55;^!:7V hr :y>^i--5fe{::Y;^f^C0T Fl^^ 

40 f^S-li:5o #r^>'bn-^2 lRt;^2 2(^. ^tt-^^tt. 

[0 0 14] r(0(gt;i^$ti.S<t 5 
^fflDXr/ftWilL^A;^-r^ (3 0 1) . 
^ (NCOUNTER) 3 1 {rfiA;^^tb/c:S**ffiL;e>5 (30 

2) . (COUNTER) 3 2(^^^0:6^ ^^fg^fH 
D>0 ({§^>1) (7)^^-r^ — ^^/Ht-^ENBJCtiO 

^^f&^ffiD=0 (fg^=l) (^^#^^-://l-ff 
-^ENBt^t^ 1 -=etb^*ix:7"y ir >;/ (3 0 

3) . ^(Dmf^-:f')^yVWimm-T^^h. ;=^x>;/y^ 
50 3 0 4-31 3t^^«9igLSftf^(c:^tT-r5o 



7 

[0 0 1 5] ±ai(^:7^y-fe2/ hmi'f (/cfcLD>o ti- 

-5) UtTlEmt-^BV^Tfi. ^T. itiS5^3 3;^^-ib'<^- 
://Hf-^ENB-0;i5tii;^$tt^ (3 0 4) o ^OH#^ 

TV^/^V^ (N=?5=0) (3 0 5) o S^oT. SW;^7!^:x>5' 
3 h (N(D 1 y ^ V b) ^mff^ 

nrz.m (307) . ;^^7>-^3 2st)^ii:es^§§3 3<DKj{t 

[0 0 16] r(7)0#^r*fi. :/yi-{t-^ENB = o 

3 2(^:5' y T^;h.-r (3 0 8) . 
3 2 0tfS<ffCOUNTC7) 1 -O'^:' y ;^ 
tr^tL^o tfcS^tgS 3f^;^7!>^^ 3 2(7?f|-^{ttCOUN 

ffiC OU N Tf^fS^ffiD iCl^o TV ^/^V It^^ 3 

3<z)ta;^T*fe^>f-^-://Ht-§-f*o^^^^-r^ (3 1 
2) o ic< ;^y''y:7^3 0 4 ^:l4b^^/^T^*. ite^§^3 3ti-f 

^^vwt^EN B 0 ^mti-t^o 

Zy^3 2 00tf^jitCOUNTfifo^B#^T*fg^ffiD{^:^ 

'r5<b. Jt^§^3 3 0it^J^^{4^;5S^5:£b. 
/Wt-^ENB;05i ^/^^ (3 13) « «K< ?/ :7^3 O 
4(Cl^oV^rfi. Jt^t&3 3 ^ — >^VHt-^ENB= 1 

[0 0 18] ^:<D^;^7^:y:/'3 0 7 ^-^T. ;^7^^/:7"3 
O 8^U?3 1 OtCljoV^T;^; 3 2;^|S^ y T^ix^o 

>f y/Wf-^ENB= 1 ;^5;^7^7>'^ 3 2C0 
^ y rft-^CLEAR^ bT<^t^i-^o ^tt(:::f*V^. It 
e^§&3 3<OfJi;^T*fc^^^— ■:/Mt-^ENBt^^U?o t 
/c^^ (311, 312, 304) o 

[0 0 19] t^^oT. ^ — ://WS-^ENBfi. 

. m^^e D (n/S D /ci^ ^ T^ ^ - ^VHt E N B :^ 
>-i-^o rcowm^. 3 1 C0tf-^IBN;i5 0 

tC/^^^T% ^"^iM^tV^ (3 0 5, 3 0 6) o 

[0 0 2 0] 9{-L.Tf#^»tb^>r^— ://Wt-^E 

NB^y — KT Kt-;^:^ ^7^^^ 2 3Xti2 4{Cj:^tf^ 

^^^;e5T^^o Ki-:^;^^7>'^ 2 5^152 6 

^{|iJ:7U"A^^y 2 7:e)^t»x^;^7^^^— 
3 vffiij:7ix— i^;>«^y 2 s-^(Dm^m^(0^i^m'^t^n 

m^n^o ^-^-y^VWfi^ENB^^-r Kl- 

;^;^7^>v^ 2 5X(i2 6{c:J:-5tfm»{^<7:>rFRT/«ifc$«J 

cr^*^;^S«T*^ y ^>'b-r^::<ir;65r*#^o y 
— Kr Kv;=^;^r> 2 3S:i;^2 4 (7)H-^»b{t^^|^t;i 



(5) it#P^6--2 6 6 8 3 4 

8 

p«^y 2 7;^^^r'-f ^^y^^^— v{ay:7i— ix;^^y 

2 8--<7)^Jf^iij^CO^/h^i|§;i5^^$tb^o 
[0 0 2 1 ] ^/c. =i>'hu-^2 lRt)^2 2(^, 

Wit L O X X L X Y fit Y L {:iS<5 # -r ^ - ^ 
/Ht■§-ENB^^RgbTv^^fci^>. Y::^f6](^r Ki-';^;^7 
2 4^1/2 6 0ffmW)fft*. X:^fpIC0T Ku;^::^; 

[0 0 2 2]t^or. y-:^my 

10 y 2 7(^^?i^[l|^^. — >- 

[0 0 2 3] 

[O 0 2 4] ^icDJc^J'cfR^M^^fif^-r^^ 
[0 0 2 5] 

l^^iiS^Jhi-^r ^tc:J:t9 y— ;^fiiJ:7ix-A;^^y 

40 Sir. ^m^. i^:k^mmm^m:^K V-M%y\^-J-^ 
^ ^ y Jbtci-r-^ t \^x^Wi^ihx\^^^rm^<D-m 

(DDA) COK^c^^g^f^^^^. S^^t^lii9#f.tL 

50 ^>?(^ff^tb{^^*J^i-S^^^. ^<S;^. MWil^O^ 



9 

[0 0 2 6] ^ti^ :^mm(Dmmmi^(om^\^mmi^. v 
^ i^mm ^ ttooT^ ^ :x -t^ ^ ^ ^ i/ a vmy ^ i — a 

i.x^m^tix\^^^mMmm^v'^y^y^^^—iy3 mm 
>^ u-M.pi ^ y _bt;i^/jN LTte3ii*&*ft-r 6 r t ^wm t 

i^ti^x^^^-r^y—:^myu—j>^?^'^vt. y—y^m 

[0 0 2 8] ^ ^mn<Dmrm^(r>mi<^mmm 
^f\.x^^^^mm^<D-'m^m.mtvx^ :i<Dmmm^ 

-7 A;^ ^ y bT K ^^tf^l^ J: »9 ^ 



(6) 6-266834 

10 

cry— ;^{aij:7 A^^y ^i^^-r^^ ;^7^^^— ->3 v 

wmmm%. y-':^my\y-j-^:^=^')}r-\^f-^}i\^ 
x^m^^x\^^mm^<r>-m^^mib\^x^ z,<d^ 

10 #ibtbyc:^5ci3:S-^#DDA^^tTt-5:::i:(c:J: 19. 7^ 
>3 viRiJ::^^— Ay^y-.(D##iA;^r K 

xmM^^-i-^^o. y^-c y^T-c^—i^3>myi^—j^ 
fi:WW.Rx^Mmw.<Dm^\^ft^\:^x y—ymy u—M. 

[0 0 2 9] :*:^|gcD^JI^ili^c^^;K:^ag;fySti, y- 

^^'f^y'r^:^-iyB>m\yu—j>.y^^^)(D^W^m^ 
-rMW[t&t;^s#(og ^ ^^-rswffif-s-^^ d d acq 

^^^^^L. S^(:^J:«9#e.tbfc^7c(^S-5^DDA 
^mff-t^:it\^^^ ^ y—ym\yu—j^:^^')f)^h(o 

uy:^^i^^<DWcwm'^^m±'r^^'< ^ i^^^^^-^ 
W)i'^^mm~t^^t\^^'o ^ wcmmi¥<Dm±^^ ^^^^ 

^c*5V^TIiW^^"r^c}:5. y— ;^{|iJ>^x-~A7f ^y 

yu-j>.^^.v {zT^-^ ti.x^m^fhx\^^^mmmm. 
[0 0 3 0] ^ UT. ^mm<ommmm<Dm^b^m:if& 

40 t*. y->^ffl:7 v-is;^^y _h{cy^-^ ^ bT^&^^;^^ 

x\^^^m.mm^(D-'m^mntL.x. :i<ommmm^^ 

aijy I/— A7<^y--c^s#iA^r vuy^nm^^^^ 
^•^^^m^)2^^T vuy^^i^^(owcmmvf^m±-^ 

50 i^;^:^i>v^c?5tf-^Wif^<l:Mp-r'5r<btc<t tf^K) 
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[0 0 3 11 — /St^n^5c (nfi2i^Jt 

[0 0 3 2] 

:fy^>^(D thiSctbf^ tc: J: t9 7^ -^^ ^ -^^^ 3 >^ftij :7 1/ 
-A;^^y--<7>#^iZvi^T Ki-'><^;^>5. -^ti.^*;h.^^Stt 

{^fiSbr»^iZ.^;h.5J: 5. y-;^{|iJ:7 A ;^ ^ y 
[0 0 3 3] J: "^t^^ffit^f*. ^■>:M^um^mz.\x. * 

;^ ^ y 0^?F^^«(7)-3a (7)S:$T*fe^o DDA 

b. ^-:i^-yVWt-^(^:^y^-< ^ bT^^^ti. 

[0 0 3 4] :i(om\^DDA^mnvxm^mi^T}'^u 

^ v- 3 viftij y A y ^ y ±oD^jf^®^<7)-ia t ^ 
MWfiS:I^g#M^ br A:=^-t-^c^^-C^ "9 ^ :i ^ 



(7) #P^6-2 6 6 8 3 4 

12 

[0 0 3 5] :^^^£^^?I^B^co^/h3£H{-*5V^Tf^. 
±^b^:ijtt;^3ge^lM<^c>i^^(^i:'9. ^?f^ilj^<^^/h 

v-s >^{|ijy A7<^y t^#^iA*n^ 

v—Mny Ay ^ y ±(3:x— ^ ^ bT*&^^nTv^ 

mrm^^^m^m't-< t y=> ^ ^ — > 3 viiy y 
-M.?^^^j<DmMmm<D-m mm (dm^^. ^tti^^ 

20 bixfc^5ntc:S<5< DDA. ^(^^^{^g<3<*^iA^ 

[0 0 3 6] i^6or. *:^p>gc>^?giii^(7)^/h^H(-*5 
v^Tt^. y— ;^{|ijy Ay^y _bo9^?!^iii 

(D^x^ K)^^ttfj:^. ±i^(Dij:Amm t mm. m^i- 
mm^mnmRxj^Mmim^^ ^ -^-^^imm^iEmi^Mm 
30 mK.\'£m-^mmL.xmnT^m^m^^\'f^:t 

[00 3 7] :^mmcomm^mmm^:t^^^xi^. mmm 
m^y"-^ t bT*&^-r6 y-;<ftijy u-j^ y ^ y rxj^ 
y-- ^^ftijy I/— -^y^y <i::^^b7='— ^i: br^^^tv^ 

y^y ^^ix.'5ygg^-*5v^T. ^h{^:^mm(omMm^ 
40 mmm(^iti^mmRx:^md-mm^m^mnxh^\^\ ^ 

m:^\t4 :^-yMt'^<Dmm9c) <D 

[00 3 8] bT. -^w^n(r:^^rm^(o^-xu'&ym 
mmn.. ±?^(D^A^'m\m^^h\.xm\A^^'^mx 

ummmn. ±^(om^b^^mm^mt bTfflv^^#^^ 
50 mx^ ^ . ^comm • i'^mn±^(Dm^b^mmm^mt 
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[0 0 3 9] 

[0 0 4 0] [giKcifi, ^^m(D—%mm\^^^^mm<r> 

[0 0 4 1] r(^[iic^[pisgt*. y— A;^^y 

^y 0 8--co^-r h^tT5-i:(-J:'9. y":^ftij:7i/— 
A;^^y o 7±c^^?F^ii!^^7^'^;^x^^— i/g >'fiij:7 

A;^^y bry— ^fifj>^i/— i^p^^y o iRUf 
[0 0 4 2] y—y^my\^-'^:^^V 0 7 f)^h<0^) — Y 

TYU:^ (XRA, YRA) Ji. -^tv-^^X. X y — KT 
KL-;^;^; ^7 0 SRXIY y — KT Ki^::^;^ o 4 

I. — i^y^y o 8--o^-Y br Ki/;^ (xwa, yw 
A) ti. -^tv-^tt. x^-f br Ku;^;^7^7Vi? o 5^1)5 

^5^^t^HTl/^^yt46. Ki/;^;^ 0 3 — 0 6 

(O^WL%Vf\^. — ^0 IXfiO 2;0^e> 

^ ^ ^ ^ - ://Ht -^^ E N B ^ ;^ v/;^ y ^ -i^r ^ r 

^hP-^O IXfiO 2 t bT>KfflU#^lHlS§(0«^^5 

t^ij:!?. y— ;=t^{|ij:7u— Ay^y 0 7±(7)^?i^iii^;d57^ 
^/{ay^'i/— j^y^y o 8ji{;iftE<7){g 

-06 (Om\¥^Mm-t^ w i: ;ei5T*^ 5o 
[0 0 4 3] r<^lHlSS^fflV^yc:^S<7)1^mfi. 



(8) 1#^5p6 - 2 6 6 8 3 4 
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(DDA) ^^-Utrf ^:ii:(-fc^o rrtd, SWolL^ 

>{|ijy i^-Ay-=ey 0 8±-T?(D) ^^m^<D-'mo:>^^ 
m^hmm<Dm^\atm^hm<D (y-:^ftij:7i— ^y 
^yo7±T*or>) mMmiMt(o-m(D^^^\^^^o M$&m 

i^y ^y 0 7±T-co) iacDft^^. ^/h^ 

Ay^yo8±-eo) mj^mi^<D—i]i<D^^^\^^z>o ffi 

[0 0 4 4] 112 {^^^tb^lHlS&ti, ^©^1 1. gtt 
;^ r> 1 2 . JbaWffiir l/^ ^ 1 3 . 1 4 . 

■^cOX{ilXL^O^XS^^;^6o iS?t-. ^vbu — ^0 

Y^itY LSlI^Y S ^^^^o 
[0 0 4 5] 1 2tcit^. SWBL^5:yy-fe 

30 [0 0 4 6] ^mm-^ 1 5 t*. 1 1 J: 19 

or^fe^y^y -try bfitML^. i-v^ 

So 

[0 0 4 7] Jt;P»:^l 4f^. Ui^y.^ I 6<D^^REG 
m P DS:i;^i^5>{itM C V N-rtt;6-^^^ bTJfJD^jit A D 

D ^ bT;ba^^i 4 \z.^m^^o i-i^y^^ 1 6 1^. 

40 ^1 4^^*5V^T^^ y CAR;e>5^Dl:V^S^'g'. ^tt^ 

[0 0 4 8] *llffi«^Jtciiov>T(i. rcDY-^-y'/Ht-^ 

So 0iJ;t*m:^^tT9^'g't^. ill2colt^^#-t-S:=i:/ 
hc2— y 0 i^u^o 2;e)^b. -r^— ://Wt-^ENB^y 
— KT Kw;^;?7^7>'^ 0 sso^o 4(D4^—':f/\^^^l^\z. 
A;^-rSo REGcO=^-^ y CAR-efcS-f-:^— ://Wt-^ 
ENBfi. f^Mi-rSJ: 9 0 2 {^:;^^ix^[plSStDDD 
Aiftf^<^)^:^tC/SbT:^rv-rs (ENB=1) o i'-k 
50 T YU^:^^^'^ 0 SRXJ^O 4\±^ -r^ — >^/Wt-^EN 
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B^^:t> (ENB=1) LTV^5B#^T•t^»^^^II^T 
y— ;^{|ij:7u— Ap<^y 0 7oy — KT Kw:^ (x 

RA, YRA) ^^^^^-5o ^^-://Mf-f-ENB:^5 

:tyi.x\^^^ (ENB = o) t^{^\^. mnii<Dm^mn 

A^^y 0 8c^^-f hr Ki/;^ (xwa, ywa) 

O l^t;^0 2;^i^ib-f ^ — >^/Wt-^ENB^y — FT Kl/ 

0 2c^^3®T'cy":^fiij:7 V— A^^y 0 7^0 y — KT 

Kl/^ (XRA, YRA) ^^±^^^^0\^'tth\t^ 

v-^o 3^t;^o 4{:i:^i^/.^tf^^^tT^^y— ;^{I1J>^^' 
— j:s^^y 0 7(Dy — FT Ku-^ (XRA, YRA) ^ 

i^u^o 2;5^^-r^— ://WS-^ENB^^-f hr Ft-;^ 

^MTX^r" ^ :^y^ ^ ^—t^ B ^y 0 8(7) 

hTFi/:^ (XWA, YWA) ^^^^-y:^ J: 5 

[0 O 5 0] [gl3 :ic7)^itM{-:J^(t'5^>'hc2 — 
iSr/O 2<D><-:^^ — v^VHt-^ENB^^ibi^;^!^^^ 

[00 5 11 ^coHft^^^ti.^ J: 'Kffl^t*. * 
SWffiLjS.o^^Wits^A;^-r5 (10 1) , 

2SS.T^2 (S-L) ^'^D't^y h-r^b (10 
2) o ^^i;^. (NCOUNTER) 1 2 {^JiSW 

{itL;d5 (10 3) . U-J::^^ (REGISTER) 16tCfi^y 
>y hig.ML = -h:^^. ^ — ^/Mf -^E N B (Cfi O 
(1 0 4) . ■^tt-€tl.:7^y-ir^;/ h^tt^o l-i^:x>5^l6 
-^(Z)^y -fe-/ hfiMLCQ^T'yir ^/ ht^. ^»3fitirl-^^ 

1 5{c:j:V9^tT$H^o ::i(^<J: 5?if:7^y-^iy hWif^^5^ 

tr^tv^c^. :^7^:y^l 0 5-11 4 (C^^^ I9 btt 

[0 0 5 2] :7^y -ir 5" httjf'^;65^Tb;rc[El^l;it^. ^ 
■r. Uv^;^^ 1 6^^e>-<-^ — >^/Ht-^ENB = 0;i5ai;^l 
(10 5) , ^ICDB^^.-Ct^SW:^^^^^^? 1 2C0tf 
^{itNti^7^cOt;iMoTV^?'^V^;6^t>s :^7^:y^l 0 6 
W^^{*-e3b^N=0(i^ir-^~r. ;=^7^:y:7'l 0 8{C^ 

[0 0 5 31 i^<;^7^5/:7^l 0 i 

2<7:)tftfiC{ttN;i5y^:;^ y 7«:^h$tv5o ^ COP#>^^T*(^-r ^ 
— y/U{f ^ENB = 0'efc^;6^^. MWM-^U^^ 1 3 

f*;tjn^|fiADD^ LTii^fttPD^il8^i--5 (i09. 



(9) iRFP^6-2 6 6 8 3 4 

16 

1 1 0) o ^nWcom^. REG<0(Di)^m:^mi^^n^ 

(112) . i-/^:bt>=3^-r y CAR;^i5%^b/^v^:^ 

-r^-://Ht^ENB = ot;i?|#^^^^^ta. (i 

13) . m^^^') oARtm±\^ft.m^\^\^^^—'f 

/WI-^ENB-= 1 t^'ct'S (114) , ro-f^— ://Mt 
-^ENBt^. ^<>'.7^iy:/l 0 5^c::^^^/^Tl/v^;^^ 1 6 

[0 0 5 4] g^oT. l/v^^^REG 1 6(^)p^Sti, y 

10 -To-f >->:^ y p^v-h^tbTiKo rco-r y 7« V ho 

^-5B#^-e. REG< OCO*^^;0^^REG^Ofc 
M'So REG^OCi^^^, y CAR;?i5^^— 
It-^ENB <^ brffll/^e)tLENB= 1 ^/cf^;^^^. JbPff 
^iHrU:?^^ 1 3\-^y)m%mA'DUt\.XWMmAC = 

2 (S-L) REG{rJ!)n»^tl>5 (10 
9, 1 1 1) o U±-(omm^. :^'ry:f\ 0 Si^^stt^ 

>^ 1 2(7>tm{ilN;55 0 <i:/.^^^T*#t9agb^ff 
(1 0 6, 1 0 7) o 
20 [0 0 5 5] /c?*3. :=i^/ b n — ^ O 1 {Cf*g#fitL^I^ 
SfAfflS <!: LT-^c7)X^rr^<^{itXL^I/XS. n^-bn 
— ^ o 2 (^:fi^(^:>Y^rf^(7:»>feY L^U?YS^. A;^bT 

T h^u:^:fy^>^^ o SRXJ^O 5^siio];^i>vbr>^:7'-r 

[0 0 5 6] J^AJbltt0JLfc»^^^;l:^v^r^*. =^-^ycA 

R;^5feS;^^S;^i^ (R E G ^ 0 ;0^5/5^) (1 1 2, 

10 9) . RE.G^(DmWiUADD:^^miR^tlX\^^^ 
(110, 1 1 1) o -rn?^-^. ^^-^^ y CAR^5^;^^ — 

30 :/VHt-^ENB <t bTfflv^^>tl.. ■^ofe{ci^c;;isrREG 
y y ^h-r'5;5^ (pd(^;!jdS) . y^^^y^^h 

■f-S/i^ {MC(Dmm ^*^brv^^, ^(OltJ'ceREG 
Og^f^^DDA^f^irP^-^o DDA^{^{;i4oV^Tt*. M 
L = -Lt;i:7'y -fe^/ F^iirv^^REGtCl, REG^O 
^i^cC^^T^it^J^^if PD= 2 S;^5^^P^^^^. REG^Ot 

^j:^tm^mMC = 2 (S-L) : AcofitcoJfjDSctcJ: 19 

REG;i5— H.REG< 0(7><^^(::M^:h.^o 

i?t/REG^o t^j:^^xm^wpu=2 smm^ti 

40 Jt55^MPDXU^i|£^{fiMCf^<J:^Jt5>tf» 

ti, ^(Z^^llJ'cfDDA^ftf^J: »9-r^ — y'VWt-^'ENB^ 
^^^^fc-r^ — ::/Vm-^ENB^y — FT 

Fi-;^;^^>>^^ 0 s^o^o 4 m^m xn'7^hrv 
0 b^xy^o e (^/hB#) (Dum\^^m\^x 

[0 0 5 7] ^S^tc, rcT^Jc^^^f^Vhn — ^0 IXtiO 

2CDi!j{^^. McV^m^m^-^xmrn^ho mA (a) 

f*. :*:^Sfe0iJcO::i>' h n — ^ 0 1 XJ^O 2 ICL = 8, S 
50 =3 ^Kti\.tim^<OW\m^^ ^ ^ l^^^-r- VhX^X 
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[O 0 5 8] *-r. 0 1 {;l*5V^■rL=8. S 

= 3;dSA;^^ix^<t. mn^i KDmm^^^x do 

2) . h{fiML;65-8{c:. m^iiS^P D-^^ 6 

1 2ia'^Ntl.XS:^m'^^fh (10 3) . REG 
{a^- 8 y/Wt-^-E N B {at 0 tt5 

(1 04) o 

[0 0 5 9] ^^:^^>'^ 1 2coff^ffiN(i. 

PDmm^fh^ti^ (10 9, 110). REGcOjtt 
\t-S^^h-2^^ -2:fy^b + ^-^tmt-t^o REG 
(Dim^MXh^mit^ ^-zfMm^BN B (Dimt 0 {Z.m 
W^tl^T^^ (112, 113). REGCOffi^S+ 4 (d/^ 

6 t-f ://Wfi#ENBoo{a:tii {^^fb-r^ di 

2. 1 1 4) o -^^--::=^/Ht-^ENB;eiU i:/^^^;^-7" 
?/:7°l 1 1 tCl:^oV^TREGt;iMC = - 1 0:AmW^th^ 
fcii>. REGt^+4;5-^- 6{::^{t:-rSo 

^:^—-^Mn^EisiB(Dmno{^mit^^ (112, 1 
1 3) o :^Tf^«{-. ^(Dmmmmmi^xmn^th 

^^S*. ■^s^—yMt^RNBCDim-iO^ 0. 1. 0. 
1. 0. 0. 1. 0 tmt-t^^tii:^^J:^o 

[0 0 6 0J :z<Dmti:mm^x<^x^^'r^^^—y/^ 

{f-^ENB ^ y — KT VU:^:fy^>'^ O SRXJ^O 4\^^ 

/Ht-^ENB;^5;r>- (ENB=1) (OBft^-f Vti^ y ^ V 
h^tl. 0. 0. 1. 1. 2. 2. 2. 3. 3(7>|fi"e^ 
fk-r^o rcofe^y — KT Kl/^XRAXttYRA<J: 

i6 (t-?'ce;t^^0^S2[B]. l^5 2Ill•••<^rv^5 J: 5t-iS«5Eb 
r^^LTv^^yhft?!)) . i^p<^y 0 7;^)^ 

hr h^u:^ltO:^^hm\^S^X4>i^ V ^l^h ^tbSo 
i^oT. y — KTKU^^O. 0. 1. 1. 2. 2. 2. 

3. 3 0-7^— ^-YhTKl^:^0. 1. 2. 3. 

4. 5. 6. 7. S{^m^i^^t^^^t t^i:ho 

[0 0 6 11 «6oT. 0iix.t^I^4 

(b) mmmm^y—^^m-y^—j^ 

7«^y 0 7;^i^by^^:^7^^^— >{iyy'i-~-^;^^y 
0 8(Ct£;k:^i||nItg^/^So llI(^0IIt^L = 8, S - 3 CO 

«^JT*^*9. :fe{|ijtiy— :^{|[|:7ix— A^^y 0 7_h(7)^Ji^ 

(XA, YA) = (o, o) (om^xh^. mm^ 



(10) 4#ra^6-2 6 6 8 3 4 

18 

^^itmmi^x D - h*^tim:k.htiti^^xh^o m 

5 (a) lat. :^mMm<D=i>^ht2-^0 IXltO 2{C 
L=9, S = 6^A;^U;^c#^cD®ift^5>57^ 5: 

[O 0 6 2] ^-r. ;^-r-:yy'l 0 1 {c:*3V>TL=9, S 
-6;^5A;^^ti.-5i:. ?tW§§l 1 coifcf^t^ J:oT (1 0 
2) . y^yir-;/ h{itML;^>5-9(C. m^mPD^^l 2 
?^5>ffiMC;a5-6t;i. -^tt-^tt^^^tt^o Sl*:^ 
1 2(^t^Ni: LT 9;55^^§tt (10 3) . RE 
10 G{Z.n~9m^ -f^—zfMn-^ENB\C\tO:^m'^^th 
^ (1 0 4) o 

[0 0 6 3] S:U:^^>^ 1 2<DnmM^i't. ^T^yy' 
1 0 8tC^b^(t^y^^ y ^ 9^^e>0^T*7=^ 
^y^Vf^tb^o S]ffl6^{-Ji-r-^-://Wt-^ENB;^5 
0-Cfet) REG(;::ii^>{fiPD;dSj[jp^^tt^f:ii6 (10 
9, 110). REG(^- 9;i^^>+ 3-^^^ft;-r^o - 

-{^—y/um^ENBiftiiz.mt-r^ (i i 

2, 114) o ^(-^^:y:^i 0 9^mn~r^mia'iK 

NB= IX^h^^^h. RRGl:iU^mMC:^^mW^n 
20 (ill) . REG^t+Si^^h-Sicmtl.^ ENB = 

oi:/^6(ii2, 11 3) , wrmm{^. :i(Dm^j:W} 
i'^7!)mmL.xmn^n^^^^ -r^— y/Hf-^ENB<D 
im^o^ 1. 0. 1. 1, 0. 1. 1. 0. 1 tMit-r 

[0 0 6 4] :ico^/^tbf'^tr<i;oT^^i-^>f 
^t-^ENB^^Y br Kl/>?.;^^i/^ 0 5^T^0 6 

—•:fMB^E,NBf)m'^^ti^t. t(D\Hm\t4 ^—':f 
30 /Wt-^ENB^5:^rv (ENB=1) COfftd-f y 7^ V 
h^tb. 0. 1. 1. 2. 3. 3. 4. 5. 5. 6 CO IK 
'C^fLi-'So. r(Offi^^-f hT Kl/>^XWAXt*YWA 

'ST'cie* (i-/^:b^O;55l[Hl. 1 ^5 2^Hl•••i:V^5 <fc 5{-iS 

I/— ^;X^y 0 8-^<DS^iZi^t>l^— T Kl/;^(7>7^— ^ 

VT vu:^:fy^>^0 3Rx:^0 4nmmimwcmi^^m 
40 y^^vh^n^o t^oT. y-KrKi/><^o. i. 2. 

3. 4. 5. 6. 7. 8. 9<Dy^—^:A^^ ^-ThTKl^ 
;^0. 1. 1. 2. 3. 3. 4. 5. 5. etd^^iA^ 

[0 0 6 5] t^^oT. y^mmmi^^tii-^. MK^i^ms 
(b) {c^^ti.6J:5t-. mmm^^y-:^myu—M. 

O 8{C^/hteig^|gi:/.C^o ll(?50iJtiL= 9, S - 6 <^ 

Mx^^. fe{|ij(iy-;=^{|ij:7i/-Ap<^y o 7±o^fl^ 
50 s±<D^mm^xh^o llI4':feT/55XT Kv;^. YTF 
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u:^ (XA, YA) = (0, o) (O^Ax*hy). 

[0066] rcoj:5t-. :^mmm{^xfi\^. mmmik 

1 ^ ^ - ^/Ht E N B $ ii: S J: 9 

[0 0 6 7] KJbcDlJ^P^g-cti. ;^{Rij:7i^— A 

i;in^Sfe^ (n>l) ^^yT*J:v\ 
[0 0 6 8] 

#) <Dm^^Mmmti.xit:i^mmmm^mcA:f3i.. 

^ffi#;^»5y— >^{aij:7u— i^Tf^y _t<D^?i^®^co— 
ia<z>s ^ ^u^^^ ^ ^ > 3 >^ A ;^ ^ y jb 

:^{§^^^^-r^r ^/cf<. y-;^{|ij:7i— ixT^^y ± 
^ ^ b T*&7^ ^ tvT V ^ ^ ^ji^lS^ ^ ^ ;^ -7^ ^ ^ 

^'^<r):^—y<^^y V^>±Zfj:\^^rz^. 

x^m^ivx\^^^mmm^<D-m (Stt) coft^^gift 

S:i;^®WiI(-^-^< DDAco^^®^. DDAtc:j:SS^ 



(11) 4*111^6-2 6 6 8 3 4 

20 

^ t Lx^^^f\.x\^^^mmmm^y'^ ^^^t^^^-v-s 

v{|iJ:7u-Ay^y±{ciffi/hLTfeillt&7S>JT*t^o 

[00 6 9] :^mm(omuf^mmm^^^n}'^. y-:^m 

^g^ggffi-r S ci: 5 _hM!(^^*;55tif^^g| 

^mmm^mtL^xmmx^. mmm^<DmMt^m± 
[0 0 7 0] ^bT. ^^m<Dm]^mm(o^x^^mm 

mm.RrfJjm^Xth\t. ±i^<Dtft::k^mMm^^t\^x 

20 m\^^n^mmRx^:^m^mm.x^ ^tc. 

mmm(Dm^bmmMmmm:Rx/jjm^^n\^. ±v^(Dm 
^^^^um^^t i^xm^^m^mmRxj^j^m^mm^x^ 
5o m~<D]B}^mf^xm^x^. itij^ 

^m(7:>m'^^n:xii::kmmmmmmti.x^ m^b^m<7)m 
^{a^m^mmummmtvx. m^mK^^mx^^o 

[0 O 7 1 1 ^JD;^r. y^^mi-i. —m^n^^ (nti2 

&.±<Dmm y^y T*fe^y— ^{Rij:7i— A;^^y ^t;? 

30 [1^1] :^^m<D-'mmmim^mm(D±i^\B\^m^^ 
^-tmxh^o 

[EI 2] ^<Dmmmi^:^^^x^iyhr:^—yt\^x^m^ 
M :^-y/um^^^m±^'±^^^(omi^^yj^irmx^ 

m4] ^<Dmmm\^:^^^^if^±^^W}{¥<D-M (l= 

8, S-3) ^^-rmXh^ . m4 (a) (in^^ba — 
40 -~^<on^^^^^ ^ ^l^^^^^—VX^'O ^ 1114 

(b) i'^y—y^myi^—j^y'^v±(om'mmi^tv^^y^ 
[igi5] :L(Dmm&n^:^^f^m^b^mmi'^<D-m (l= 

9, S = 6) «:^-rS-Trfci9. 114 (a) lt=^>h^ — 

— ^<D}h^^7T^'^^^^>'^^^—VX^^^ [114 
(b) t^y"yi{|il:7i/-i^y^y_Lc;5^?i^iij^^y^^y. 

50 :^—iyB:ymy\^—j^y''^]) ±<o^wm^<Dm% 



(12) 



6-266834 
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[0 7] :l(0^^*^J{c:^ol^T=I>'^^-y ^ LT^ffl^ 

-So 

[1^8] ::L<o^MM(omi¥^7fkiryu-'^^—hx:h 

0 2 YftlJ(^^>^ — y 

03 XU- KT Kl/^;^l>V^ 

0 4 Y y — KT Kl^^;^ ^^V-^ 

05 Xy-Y fr Ki^^;^? ^7 

06 Yy4 hr 

1 1 

1 2 S#;^7r>^-:5? 

1 3 *0»iiHrl/>^^ 
1 4 
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10 



* 1 5 
1 6 
L 

X L 

Y L 
S 

xs 

Y S 
ML 
PD 
MC 



ffiWitoxiii: 



N S:^:^^^^ (Off mm 

REG V-i/v^i^^c?:*!^^ 

ADD mm^ 
CAR ^-^y 

ENB -Y-^ — ::^/Wt-^ 

XRA xy — KTKl-;^ 

YRA Yy — KrKu;^^ 

xwA x^-r hr Ki/^^ 

20 YWA Y^^hrKl--^^^ 

DATA y — K/^-r by^— ^ 



1] 



[1^12] 



XL- 

XS- 



YL- 
YS- 



BNB 



*0 1 



BNB 



XRA 
ISNB 



0 3 



YRA 



iYRA 

DATA 



BNB 



DATA 
xwa! — pCWA 



05 



YWA| 
[BNB 



0 6 



0 7 







Lr 






Pp 


s 






MC 



^-rx^-f ^3 
lYWA 



0 8 



[1171 



8^ 



OUN 

;lear 



BNB 
fcOUNT 



8 8 



XD- 
XL- 



-ENB 



3 1 



YD- 
YL- 



ft 



PD 
ADD 
C 



HBO 



R.BG 
{ADD 



BNB 



BNB 
^2 2 



It 



RBO 



1 8 



RBO 
RBO 



BNB 
CAR 



-BNB 



me] 



XRA 



SNB 2 3 



XRA 



YRA 
BNB 



2 4 



YRA 

DATA 



BNB 



DATA 
XWAl IXWA 



25 



BNB 



YWA YWA 



2 S 
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2a 




14] 




(a) 




N C OU N T B Htfjr ^ 'J J* V 



rRBO«-RBO+PD||BB<l'«-RB0+MC| DDA^Ilfr 

L 





< 0 X 1 y 


i 


X 8 


> 




z 


X 3 


> 



<02i><id(e:><o<iz><e^ 




[HIS] 



[1^81 



(a) 

ftfir*'^^* <05IXlI>^IXE3<2IX!IXlZ>(^^ 
ps^x^ ^5X±l>dXII>Sl>dX±5XflXE!XI?> 

<OGI>^Z><IIXEI>€ZXEZ>(IZ>(EIX5I> 
<53 <02I> (IIIXO (OID 



(b) 





START 



D» L 



"T" 



8 D 1 
]i O 2 



COUNT-0 
BN B-«-<iPr 4 ^ 3 

4- 




NCOUNTBROry t-v > 
COUHTBROT'y ^ri* ^ 



I N*-N-l t i 0 7 
^8 0 8. 



NCOUNTBR^r^ y J* V 




[C0UNT'>-C0UNT+ l] ICOUNT'-oJ COUNTERt^tttt 




